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AMERICAN MICROSCOPES AND THEIR Merits.* — The first of these 
papers is an elaborate attempt at an account of American microscopes 
and their merits; but should have more properly been entitled an attempt 
to describe the microscopes made by R. B. Tolles, as of the twenty-five 
pages which it covers, twenty are given to Tolles. The second article 
above named, but first in time, is noticed here merely to illustrate some 
points in the first, and the third, because it was preliminary to the first, 
which only elaborates more in detail what Dr. Hagen said in his verbal 
communication, and repeats statements and assertions which at the time 
they were made, Dr. Hagen was informed, by those as fully competent, 
to say the least as himself, were erroneous; but in this first named paper 
Dr. Hagen sees fit to entirely ignore the refutations, and makes the same 
statements deliberately again, as though there had been no contra- 
diction of them. There is no other course left for those who know 
him to be wrong or feel aggrieved by his statements, than to examine 
his qualifications for pronouncing judgment, and to show wherein he is 
mistaken. 

Dr. Hagen being a man of. acknowledged scientific acquirements, and 
holding a reputable position at Cambridge, his opinions, given on a pro- 
fessed detail of facts, and after a claimed careful study of two years, pub- 
lished in a journal of high repute in Europe, will command attention and 
respect there, among those who have no opportunity to see and judge for 
themselves. If he had stated facts correctly his paper might have been 
left to itself to refute his ‘‘ opinions.” No one can object to any compar- 
ison of American instruments with others; it is only asked that the com- 
parison shall be made fairly, and by a competent expert. The writer 
proposes to show that Dr. Hagen’s investigation has been superficial and 

- inadequate to the task he undertook; and that he has mistaken facts and 
repeated assertions after he had been informed that they were erroneous. 

Dr. Hagen opens his first communication to the Boston Society of Nat- 
-ural History by saying: ‘‘ Having worked with the microscope more than 
thirty years for medical and scientific purposes — following the gradual 

perfecting of the instrument—I was anxious to examine the power [? ] 
of American microscopes.” This passage sets forth his claim to be a 
competent critic. 

‘“‘During the past ten years there has been great competition among 
opticians, but in every case their progress has been arrested by one in- 
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surmountable obstacle.” [What one?] ‘‘Since the recent improvement 
in correcting objectives for the thickness of covering glasses, compara- 
tively little has been done.” Why he should have restricted the “ great 
competition ” to the last ten years, and called the improvements in objec- 
tives “recent,” when the competition in London has been active for forty 
years, and the ‘‘ improvement” was made by Ross nearly or quite thirty 
years ago, can only be explained by supposing what has been generally 
believed to be the fact, that the “improvement” and the competion had 
not reached Germany until the last ten years. So far from little having 
been done since the ‘‘improvement” so much has been done in England 
that the London Microscopical Society, which procured objectives of the 
“three” leading London artists in about the year 1845, in 1867-8 aban- 
doned the whole of them as behind the times, and obtained new ones of 
the same makers. 

Dr. Hagen then makes some very just observations on ‘ the difference 
in the aberration of the eyes of the observers. There is no doubt that 
different observers obtain different results with the same instrument.” 
This is an important fact and an important admission from Dr. Hagen. 
It is well known to many microscopists, but is generally ignored. Itis a 
pity that it did not occur to Dr. Hagen to remember what he had written 
in March, when he in October recorded some of his own observations. 

The paper in the ‘‘ Archiv” begins by saying for the past twenty years 
that the ‘‘ prominent excellence of American microscopes have been fre- 
quently mentioned” and it has been ‘‘asserted that their achievements have 
essentially excelled those of European make.” ‘To my knowledge a di- 
rect proof of this has never been exhibited, it has not been shown that 
anything has been ever better seen than with European instruments.” 
‘*Thus the American instrument constituted until recently a myth to- 
wards which all interested in this branch of science gazed with anxious 
curiosity, and prompted me during my two years residence in this coun- 
try, to become thoroughly acquainted with it, and I have spared no pains to 
study them carefully.” Here we have distinctly the task set forth, and the 
claim that he spared no pains to accomplishit. Two years of the spare 
time of a busy man was rather short for the undertaking, especially for 
one with an imperfect knowledge of the English language. Let us see 
what were the “pains” taken. ‘‘The members of the microscopical’ 
section of the Boston Society of Natural History, especially Mr. Bicknell 
of Salem, Mr. Greenleaf of Boston, Professors Agassiz and Gibbs, Mr. 
Edwards of New York, and Mr. Tolles himself, have kindly seconded my 
efforts.” Four of these gentlemen certainly were competent to assist. 
The writer cannot say what Mr. Edwards or Professors Agassiz and 
Gibbs did for assistance; but he states positively that neither Mr. Green- 
leaf or Tolles ‘‘assisted;” that Mr. Bicknell was the only one of the 
three who had any intimation whatever of Dr. Hagen’s intention of be- 
coming ‘“‘ thoroughly acquainted” with the American microscope, for the 
purpose of publication; they were never asked to assist for any such pur- 
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pose. Had Dr. Hagen not spared his ‘‘ pains;” had he enquired for those 
who could have ‘‘ assisted” him in his ‘*‘ study ” and have given him ‘ posi- 
tive proofs,” he would have been referred to Professor Holmes and Pro- 
fessor Bacon of his own university, and to Professor Smith of Hobart 
College, New York — Microscopists who have made a study of the micro- 
scope for twenty years—to Dr. Barnard, Pres. Columbia College, New 
York; to Professor H. J. Clarke of the Kentucky University; to J. E. 
Gavit, Esq., of New York; to Dr. F. W. Lewis of Philadelphia; to Pro- 
fessor C. Johnston of Baltimore, to Mr. J. S. C. Greene, jr., of Boston; 
gentlemen who have made the comparison of European microscopes of 
the best makers, with American instruments almost a specialty; had he 
done this his study might have produced more correct results; that is if 
he had given heed to the information he received — for he seems to have 
disregarded that which he obtained from Messrs. Greenleaf and Bicknell. 
Dr. Hagen gives his ‘‘ general opinion” before giving the details, and 
says ‘‘novelty of any importance is not obtained.” Yet before he con- 
cludes his paper he enumerates six novelties, all invented or designed by 
Tolles, namely: his binocular eye-piece; the illuminator of opaque objects 
with high powers; the low power immersion lens; the solid eye-piece; 
the mode of effecting adjustment for covering glass, and the amplifier; 
and overlooks others quite important by Tolles and Zentmeyer. 
‘Objectives and oculars accomplish with slight variations as much as 
the best European, never more; on the contrary English and French ob- 
jectives have accomplished some things which the American have hith- 
erto failed to do.” It is not the purpose of this paper to produce evidence 
outside of Dr. Hagen’s own statements, as to what American objectives 
have done. It is only needful to contrast what he says above with what 
he says he himself saw. Dr. H. says ‘‘ that an objective 1-10th inch with 
ocular C. showed while band 19 [of the Nobert test plate] was in the cen- 
tre of the tield, the 18th, 17th, and half of the 16th bands; the lines in all 
were well defined, but not so that I could have counted them all. I could 
count about forty of the 19th, the rest blurred.” ‘‘None of Tolles’ objec- 
- tives have well resolved the 16th to 19th bands of Nobert’s plates which 
has been done with the 1-16th of Powell and Lealand.” It would seem 
incredible that the same person could have written the above lines in 
‘the same paper; most especially after he had been positively informed 
by five gentlemen that they had seen the 19th band resolved, and with 
several of Tolles’ objectives. But Dr. Hagen takes ‘the ground (though 
not in this paper, as he should have done) that because he did not count 
all the lines at once, that they were not resolved; and it is true that he is 
not alone in that theory. To show the absurdity of this we will suppose 
that Nobert had ruled in the 19th band only 28 lines instead of 57, would 
Dr. Hagen say they were not resolved, when he saw the whole, because 
there were no more? Or if Nobert had covered a whole inch with the 
112,000 and some odd lines, would any one claim that they must all be 
seen at once? If either of these suggestions are answered in the nega- 
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tive, then Dr. Hagen has himself seen the 19th band resolved with a 
Tolles’ objective. But Dr. Hagen says that American objectives have 
done ‘‘ never more than European,” and yet what he did with a 1-10th 
ebjective, is much ‘‘more” than to see all the lines with a 1-16 (really 
a 1-20). He never saw, read of, or heard of a 1-10 European objective 
that would do what that one accomplished. This is not all; his sight of 
the Surirella gemma gives the same contradiction to his ‘‘opinion.” He 
says “ S. gemma with the same 1-10 showed only in a few places oblong 
fields between the cross lines, but not well defined or regular as in. 
Hartnack’s drawings.” Well, did any one ever see them so? If Dr. 
Hagen knew as much of diatoms as of insects, he would have been aware 
of the fact that Hartnack’s figure is a theoretical diagram, not a repre- 
sentation of the appearance in the microscope. Probably the only person 
living who claims to have seen what Hartnack calls the “flat hexagons,” 
is Mr. Bicknell, who says he saw them, and only with a Tolles’ 1-12. 
Hartnack does not say distinctly that he has seen them with a 1-16; he 
attempted to show them to two accomplished microscopists, and both 
failed to see them. Dr. Eulenstein has also failed with Hartnack’s Nos. 
10, 11 and 12, Powell and Lealand’s 1-50 and Ross’ objectives; and Dr. 
Hagen knew these facts, for the writer told him before his paper was 
written; comment is unnecessary. Dr. Hagen also says that Hartnack’s 
1-16 has resolved S. gemma, and Tolles’ 1-10 has not, ergo Hartnack’s has 
done what Tolles’ could not. Dr. Hagen has himself furnished the 
‘“‘direct proof” he wanted of the ‘‘ unsurpassed excellence” of the 
American objective. 

Now for some of Dr. Hagen’s errors and mistakes. He says of Tolles’ 
objectives ‘the workmanship is superb,” ‘“‘ the adjustment only moves the 
lower lens from the two others.” The solid eye-pieces are ‘really bi- 
convex Coddington lenses.” He gives on the authority of Edwards a 
formula of Tolles’ objectives; all there is to be said, is, that the formula 
is not Tolles’ formula, the eye-pieces are not Coddington lenses, and that 
Tolles had never made objectives to move the front lens; all of which 
Dr. Hagen could have easily ascertained. 

Dr. Hagen considers that ‘‘a most important fault of the instrument 
consists in the difficulty of its use. In order to adjust them so that they 
will give their greatest results requires delicate labor and considerable 
time. In this respect they are excelled by the higher as well as the lower 
powers of English and German.” ‘‘ The ease of treatment of Hartnack’s 
and Scheick’s highest objectives is certainly far less troublesome.” If this 
means anything it must refer to the delicacy of the adjustment for cov- 
ering glass. Undoubtedly Scheick’s are far less troublesome. It is 
thought to be well known to microscopists that the delicacy of this ad- 
justment — consequently in one sense the difficulty of use —is increased 
just in proportion to the approach to perfection of the lenses. Certain it 
is that Hartnack when delivering an objective made for a member of the 
Boston Society of Natural History two years ago, called the purchaser’s 
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attention especially to the fact that when an object was best shown, 
the movement of the adjusting ring one hundredth of an inch either way 
destroyed the effect, as an evidence of the perfection of his work. As to 
English objectives. Dr. Piggott in a recently published article on high 
power objectives, speaks of a certain effect being entirely destroyed by a 
change of this adjustment which moved the lens only 1-14,000 of an inch. 
So much for English lens and Hartnack’s. Microscopists know that Dr. 
Hagen is in an error as to good objectives, but correct if his remarks 
are applied to poor ones; and it is not surprising that he was ‘ utterly 
astonished to see how much more the hand of the artist himself will 
develop with the instrument.” 

The majority of the microscopists here are ‘ dilletanti or workers on 
diatoms ;” this must be news to Professors Holmes, Bacon, Ellis and Gray, 
and to their hundreds of past and present students; the ‘‘ truth will be 
respected” if it is said that there are hardly enough diatomists in the 
whole country to encourage each other. 

Dr. Hagen thinks that his attempt at ‘‘even pronouncing a judgment on 
the local instruments, caused a storm of indignation against me by the 
resident microscopists,” and accounts for it by the assertion that ‘we 
know that most of them are members of the Boston Optical Associa- 
tion.” Dr. Hagen here refers to the reception of his verbal communica- 
tion to the Boston Society of Natural History in November last. Of all 
the persons then present but two were members of that association, and 
whatever indignation was manifested was at his preposterous compar- 
isons of cost. Dr. Hagen then asserted that the American instruments 
cost 600 per cent. more than German of equal merit, and that ‘‘ English 
objectives of the most celebrated makers could be imported to advan- 
tage.” In his paper in the ‘‘ Archiv” Dr. Hagen reduces the comparative 
cost of German and French objectives to ‘‘ one-third or one-fourth as 
much,” but repeats his comparison as to the English ‘‘ according to Frey’s 
statement.” Now before this paper was written the cost of importing 
English objectives was read in detail to Dr. Hagen, and it was shown 
from the makers’ price lists that the cost was much higher than Tolles’ 
prices for similar objectives, and yet Dr. Hagen elects to repeat his er- 
roneous statement. He said then that he ‘‘ spoke for the interest of 
science.” Can the interest of science be promoted by such misstate- 
ments? It was not the intention of the writer to have said anything 
more on the matter of cost, but while writing this paper a letter was 
received, an extract from which is a good comment on all that Dr. Hagen 
has said as to cost and workmanship. It is not known that the writer of 
the letter ever heard of Dr. Hagen or his comparisons. The letter was 
written by Colonel J. G. F. Holston, M.D., Washington, D.C., June, 1870. 
“T was never dissatisfied either with Tolles’ prices or his workmanship, 
for although apparently dearer than some other makers, the superior ex- 
cellency more than balances it. I can do with my 1-12th by Tolles (cost 
$100), all that Powell and Lealand’s 1-50th will do well that cost the 
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United States $350. I compared them myself at the museum.” Dr. 
Barnard, President of Columbia College, New York, writes, ‘‘ Dr. Hagen 
is absurdly wrong in his comparison of the performance of the American 
and foreign objectives of the same pene? ” «Jt is nonsense to make 
such comparisons as these price for price.” 

No less unfortunate is Dr. Hagen in his description of Tolles’ first class 
instruments; he partially describes the plan and construction of some in- 
struments which he had seen—omitting, however, some of the most 
peculiar details — and mixing with that some of the peculiarities of an 
unique instrument, the only one of the kind ever made, and which he has 
never seen, the particulars of which he could have got from Dr. Bar- 
nard’s report of the Paris Exposition of 1867 — constructing in this way 
an instrument which has no existence. He claims to have ‘seen and 
tested nine of Tolles’ instruments of the largest class.” The writer will 
not say that is impossible, but he can say that there are no nine instru- 
ments of the ‘‘ largest class” known to Mr. Tolles that Dr. Hagen could 
possibly have seen and tested. His classification must be treated as an 
error until he furnishes a list of the nine. The self-sufficiency with 
which he charges the reverend President of Columbia College with mak- 
ing, in his official report of the Paris Exposition, a claim that is ‘‘ hardly 
tenable ” is, to use his own expression, ‘‘ quite comical.” Dr. Barnard had 
reported that ‘‘it was to be regretted that the American makers did not 
send” stands to the exhibition; for the want of them the objectives were 
not properly examined. Dr. Hagen twists this round in this way. ‘‘ The 
Same objectives are frequently used here with English stands and occu- 
lars, plenty of which were to be had in Paris. If, then, they did not 
prove themselves successful the reason must be that they did not attain 
as-much as others. The circumstances of the difficulty of their adjust- 
ment is not to be allowed in this case as the reporter (Barnard) himself - 
is an adept.in their use,” all of which is entirely imaginary with Dr. 
Hagen. A recent letter from Dr. Barnard recites the whole story. He 
says: ‘‘In regard to what Dr. Hagen says of my report, he so singularly 
misunderstands me, or so wilfully misrepresents that it seems hardly 
necessary to reply to him. I never said or intimated that a Tolles’ stand 
was necessary to develop a Tolles’ objective, but only that a stand of 
some kind was necessary, a proposition which I think stands to reason. 
The disadvantage could not appear until the jury, instead of examining 
the glasses, country by country, as I supposed they would, using certain 
uniform tests, ordered at once all the exhibitors of microscope objectives 
‘to present their glasses simultaneously in one place (and that, by the 
way, as bad a place as could be selected, a small room with one window, 
a moderately sized table, and no chairs). Had the first plan been pur- 
sued there would have been no trouble about stands, for Mr. Beck of Lon- 
don was close by the American section with a case full of apparatus, 
including stands of all forms, one of which he subsequently placed at my 
disposal for some length of time. But when the crowd came together at 
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the place appointed, the American glasses were present without. any 
stands, and though both Mr. Ross and Mr. Beck, after their own glasses 
had been examined, permitted me to make use of their stands, the weari- 
ness of the protracted examination, with the extreme heat of the crowded 
room, made the jury impatient, and notwithstanding the compliment Dr. 
Hagen pays me as an ‘‘adept,” I was not smart enough to secure, on that 
occasion, what I thought a fair trial of the glasses — by which expression 
I mean not a fair development of their powers, but a fair attention to their 
development. J never got the whole jury to examine the glasses thoroughly. 
After I had obtained from Mr. Beck a stand, Dr. Brooke of London, made 
the fullest trial with them which I could secure from any member, and he 
expressed himself favorably, though he has the natural national leaning 
of an Englishman. It would have been ridiculous for me to narrate all 
this in my report, but it is absurd for any one to interpret what I do say 
as Dr. Hagen does.” That effectually disposes of Dr. Hagen’s inferences, 
that the American objectives ‘‘ did not attain so much as others.” 

Dr. Hagen attempts to controvert the opinion now unanimously re- 
ceived in England and America, that the microscope should be so con- 
structed as to receive an inclination. He says, ‘‘the statement made by 
people here that the working with high stand instruments (they being 
turned back) is much more convenient, as keeping the neck straight pre- 
vents the rush of blood to the head, makes rather a comical impression. 
I say comical, when we consider that for tens of years back several thou- 
sand low stand instruments have been in daily use in Europe without 
detrimental results.” [?] Possibly no one but Dr. Hagen has ever heard 
that the use of vertical instruments caused a rush of blood to the head; 
but the experience of all microscopists here (Dr. Hagen excepted), is 
against the use of the low stand vertical instruments, and that evils and 
imperfect work do result from the use of such. To show that the ‘‘ com- 
icality ” of the objection is not original with American microscopists, the 
following is extracted from Dr. Wm. B. Carpenter’s work on the micro- 
scope, — an author whose opinion is certainly equal to Dr. Hagen’s thirty 
years experience — written fifteen years ago. ‘‘Scarcely less important 
* * * is the capability of being placed in either a vertical or a horizon- 
- tal position, or at any angle with the horizon, without deranging the 
adjustments of its parts to each other,” * * * * “Jt is certainly a 
matter of surprise that opticians, especially on the continent, should 
have so long neglected the very simple means which are at present com- 
monly employed in this country of giving an inclined position to micro- 
scopes, since it is now universally acknowledged that the vertical posi- 
tion is, of all that can be adopted, the very worst.” Perhaps if Carpen- 
ter’s work had been translated. into German fifteen years ago it might 
not have been needful to write this paper. 

Dr. Hagen has so little to say of American microscope makers, other 
than Tolles, that he found it impracticable to make so many mistakes in 
regard to them. If he had taken more “ pains” he could have added ma- 
terially to the number. 
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Of Spencer he§says: ‘A few years age, however, he retired from the 
business.” This is a mistake, for eels probably Dr. Hagen is not re- 
sponsible. ‘I have not in fact had an opportunity to compare Spencer’s 
objectives and oculars.” ‘‘In Boston, Salem, and Massachusetts gener- 
ally, there are none of Spencer’s instruments to be found ;” that is be- 
cause he “spared the pains” to find them. The‘writer had them, and 
would have guided the enquirer to others. gee 

Of Zentmeyer he remarks: “ As near as I can fina. out he makes no 
glasses. Each of his stands that I saw had objectives and oculars of 
_Molles or Wales.” Another example of the superficial knowledge ob- 
stained by Dr. Hagen; a portion of the very oculars which he saw on Mr. 
- -Biéknell's instrument, and which he gives the power of as Tolles, were 


3 madeslbys Zentmeyer ! Had he not ‘‘ spared pains” to inquire, he could 


have learned. ‘that Zentmeyer does make glasses, and that one of the 
Tolles’: ostands | which he had seen was furnished with an excellent ob- 
jective byyZentmeyer. In the notice of Zentmeyer’s stand the most im- 
portant and characteristic features are entirely unnoticed! 

‘In his notice of Grunow’s instruments he particularizes an inverted 
microscope, the peculiarity of which was a movement by friction rollers, 
an invention of Tolles, and which he (Hagen) had seen various modifica- 
tions of on several of Tolles’ instruments, in particular the first one in 
which it was ever introduced; yet he failed to notice it there. 

It may, perhaps, be urged for Dr. Hagen that these things are trivial, 
and to some they may look so; but they constitute Dr. Hagen’s paper; 
the aggregate of the trivialities makes about the whole. Dr. Hagen fails 
throughout all his papers to Miia asad the difference between magnifying 
power and quality. 

With a patronizing air that is ‘‘ nearly comical,” after reading the paper, 
he compliments the artists in these words: ‘‘ Messrs. Tolles and Wales 
are no doubt artists of the first water, constantly endeavoring to advance 
and enlarge their science.” . 

Dr. Hagen admits that he has not exhausted his subject, and promises 
to renew it; it is to be hoped that he will, and that when he does he will 
spare no pains to make himself thoroughly acquainted with it; if he en- 
deavors to do that, all our microscopists will cheerfully assist him. — C. 8S. 


